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Building Limes and Gypsum Products Sectional Committee, CED 04 


FOREWORD 


This Indian Standard (Part 1/Sec 4) (Second Revision) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Building Limes and Gypsum Products Sectional Committee had been approved by the Civil 
Engineering Division Council. 


Over the last few years, the consumption of gypsum and gypsum based products has increased. Gypsum is utilized 
in the manufacture of cement, plaster of Paris, drywall etc. The major source of supply of gypsum in the country 
is from the state of Rajasthan. It is also mined in Tamil Nadu, Uttar Pradesh and to a smaller extent in Gujarat, 
Jammu and Kashmir, and Maharashtra. 


Calcined gypsum is used in the plasters and manufacture of plaster of Paris. It is also used in the manufacture of 
partition blocks, sheets and tiles, plaster and insulating boards, and for stucco and lattice works. Gypsum in the 
crushed condition is utilized in Portland cement manufacture, where it acts as a retarder, controlling the setting 
time of cement. Gypsum blocks are also used as building stones. Ground gypsum, as filler, is utilized in paint, 
paper, rubber, textiles, etc. In pottery, gypsum is used for moulding purposes. Besides, gypsum rock is used as a 
flux in the smelting of nickel ores and in tin plate industry for polishing plates. 


A number of Indian Standards on gypsum building materials covering specifications, code of practices, etc have 
been prepared with a view to assisting the gypsum industry in its development. In line with that, methods of test 
for gypsum plaster, concrete and products, IS 2542 was prepared in two parts in the year 1964 and revised 
subsequently in 1978. 


Part 1 of IS 2542 covered, the methods of test for gypsum plaster and gypsum concrete, and Part 2 of IS 2542 
covered, the methods of test for gypsum products. 


In this revision, it was decided to review and update the various existing test methods of gypsum, taking into 
consideration the latest international practices and developments in this field and the current practices in the 
country. The significant changes incorporated in this revision of IS 2542 (Part 1) are as follows: 


a) New test method for the determination of free water has been introduced; 

b) New test method for the determination of fineness has been introduced; 

c) Test specimen clause has been elaborated; 

d) Clause relating to the reporting of test results has been described separately; and 
e) Reference to various Indian Standards has been updated. 


In this revision, IS 2542 (Part 1) is split into separate sections adding two new parts. This (Part 1/Section 4) covers 
the transverse strength of gypsum plaster. The other standards in the series are: 


Section 1 Determination of normal consistency of gypsum plaster 

Section 2 Determination of normal consistency of gypsum concrete 

Section 3 Determination of setting time of plaster and concrete 

Section 5 Determination of compressive strength and dry set density of gypsum plaster 
Section 6 Determination of soundness of gypsum plaster 

Section 7 Determination of impact resistance of gypsum plaster by dropping ball test 
Section 8 Determination of mass from coarse particles 

Section 9 Determination of expansion of gypsum plaster 


Section 10 Determination of sand in set gypsum plaster 

Section 11 Determination of wood fibre content in wood fibre gypsum plaster 
Section 12 Determination of dry bulk density 

Section 13 Determination of free water 

Section 14 Determination of fineness 


(Continued on third cover) 
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Indian Standard 
GYPSUM PLASTER, CONCRETE AND PRODUCTS — 
METHODS OF TEST 


PART 1 PLASTER AND CONCRETE 


SECTION 4 DETERMINATION OF TRANSVERSE STRENGTH OF GYPSUM 
PLASTER 


( Second Revision ) 


1 SCOPE 


This standard (Part 1/Sec 4) covers the procedure for 
determining the transverse strength of gypsum 
plaster. 


2 REFERENCES 


The standards given below contain provisions 
which, through reference in this text, constitute 
provisions of this standard. At the time of 
publication, the editions indicated were valid. All 
standards are subject to revision and parties to 
agreements based on this standard are encouraged to 
investigate the possibility of applying the most 
recent edition of these standards: 


IS No. Title 


IS 650 : 1991 Standard sand for testing cement 


— Specification (second revision) 


IS 2469 : 2023 Gypsum — Glossary of terms 
(second revision) 


IS 5513: 1996 Vicat apparatus — Specification 
(second revision) 


3 TERMINOLOGY 


For the purpose of this standard, the definitions 
given in IS 2469 shall apply. 


4 OBJECTIVE 


This test method is intended to determine the 
transverse strength of gypsum plaster. 


5 APPARATUS 


5.1 Balance — capable of weighing at least 500 g 
at an accuracy of a minimum + 0.1 g. 


5.2 Damp Closet 


The atmosphere of the damp closet for the storage of 
the specimens shall be maintained at a relative 


humidity of at least 80 percent and at a temperature 
of 27 °C +2 °C. 


5.3 Moulds 


A six-compartmented metal mould for making 
specimens 100mm x 25mm x 25 mm. The 
25 mm dimensions of the mould shall be accurate 
within + 0.05 mm when new and maintained within 
+ 0.1 mm. The internal faces of the mould sides 
shall be maintained plane to 0.01 mm over any 
25 mm length and 0.04 mm overall. The mould shall 
be provided with a base of rectangular metal or glass 
plate 230mm x 150mm xX 6 mm thick and 
sufficiently plane to make, when greased, watertight 
joint with the sides of the mould. 


5.4 Testing Machine 


An ordinary transverse testing machine can be 
adapted for this test by fitting appropriate clamps 
and adjusting the rate of loading. 


6 SAMPLE PREPARATION 


Following procedure adopted for preparation of 
sample for plaster of Paris and uncoated plaster. 


6.1 Plaster of Paris 


Stabilize the plaster in accordance with the method 
given in Annex A. Prepare six specimens as follows 
using a mix of neat plaster at a standard pourable 
consistency determined in advance as described 
below: 


a) Sprinkle the plaster (a convenient quantity is 
450 g) over the surface of the required 
amount of water over a period of 30 s. 
Allow to stand for 30 s and then stir for 
60 s, after which time the mix shall be of 
uniform consistency throughout. 


b 


ma 


Immediately pour the mix into the moulds 
and vibrate the moulds by hand to remove 
air bubbles. Remove excess material, 
leaving slightly more than needed to fill the 
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mould. The whole operation should be 
completed as soon as possible after mixing. 


c 


wm 


Allow the specimens to remain undisturbed 
in the moulds for 24 h, under a damp cloth 
or in a damp closet. Scrape the top surface 
of the prisms smooth and level with the top 
of the mould. Remove the prisms from the 
mould dry them to constant weight in a well- 
ventilated oven maintained at a temperature 
between 35 °C and 40 °C and test dry. 


6.1.1 Standard Pourable Consistency 


The apparatus consists of a hollow corrosion- 
resistant metal cylinder of internal diameter of 
30 mm and height of 50 mm with the ends square to 
the longitudinal axis. It is centered on a metal base 
plate. 


Over a period of 30 s sprinkle 100 g of the plaster 
over the surface of a known volume of water in 
which 0.1 g of sodium citrate has previously been 
dissolved. Allow to stand for 30 s and then stir for 
60 s. Transfer the mixture to the metal cylinder and 
strike off level with the top. Thirty seconds after 
mixing is completed lift the cylinder vertically and 
allow the mixture to spread over the base plate. 


Measure the maximum and minimum diameters of 
spread and record the mean. 
NOTE — Mechanical devices may be used to control the 
rate of separation and to ensure that the cylinder is removed 


vertically. Alternatively, the cylinder may be clamped and 
the base plate lowered. 


Repeat the procedure varying the ratio of plaster to 
water until a mixture of standard pourable 
consistency is obtained. Record the plaster-water 
ratio. The standard pourable consistency 
corresponds to a mean diameter of spread of 
78 mm to 80 mm. 


6.2 Undercoat Plaster 


Stabilize the plaster in accordance with the method 
given in Annex A. Prepare six specimens with a mix 
of one-part plaster and three parts standard sand by 
weight gauged with water to standard undercoat 
consistency as follows: 


a) A convenient quantity of plaster to use is 
200 g. Mix the plaster with three times its 
weight of standard sand as per IS 650 for 
two minutes and gauge with water to 
produce a paste of the standard undercoat 
consistency defined below. 


b) Determine the precise amount of water 
needed by the previous trial (as a guide, first 
try between 14 percent and 17 percent of the 


total dry weight that is, between 112 ml and 
136 ml). 


Add the dry sanded mix to the water over a 
period of 30 s and allow it to soak for a 
further 30 s. Mix vigorously for one minute 
with a stiff-bladed spatula to produce a paste 
of uniform consistency. Test the mix for 
consistency as described in 6.2.1. If the 
consistency is correct, fill the mix 
immediately into the appropriate moulds; if 
it is not correct, repeat the whole procedure 
using a different proportion of water. 
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Fill the mould to half height and consolidate 
the mix by tamping ten times with a 6 mm 
square brass rod along the length of the 
mould. Fill the mould above the top and 
consolidate the top layer in a similar 
manner. 


e 
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Allow the specimens to remain undisturbed 
in the mould for 24 h under a damp cloth or 
in a damp closet. Scrape the top surface of 
the plaster prisms smooth and level with the 
top of the mould. Remove the prisms from 
the mould, dry them to constant weight in a 
well ventilated oven maintained at a 
temperature between 35 °C and 40 °C and 
test dry. 


6.2.1 Standard Consistency 


The standard testing consistency shall be determined 
by means of a dropping ball penetrometer test, as 
described below: 


a) The paste under test shall be filled into a 
vicat mould (see IS 5513). The mould shall 
rest on a non-porous plate, it shall be filled 
using only a flexible palette knife or the like 
and the thumbs or fingers, introducing small 
quantities at a time and in such a manner as 
to eliminate voids or air bubbles. The 
surface of the paste shall be smoothed off 
level with the top of the mould. 


b) A 25 mm + | mm diameter polymethyl 
methacrylate ball (acrylic ball), weighing 
9.8 g +0.1 g, shall then be dropped from rest 
from a height of 250 mm (measured from 
the bottom of the ball to the surface of the 
paste) onto the surface of the paste, so as to 
fall approximately in the centre of the 
mould. The distance from the lowest point 
of the ball to the level of the original surface 
of the material shall be recorded as the 
penetration. 


c) A convenient method of measuring the 
depth of penetration is provided by the use 
of a bridge, which can rest on the rim of the 
mould, carrying in the centre a vertical 


sliding millimeter scale or micrometer and 
measuring down to the top of the ball 
without removing the latter from its seat in 
the paste (see Fig. 1). 


d) The paste is of correct consistency when the 
ball penetrates 9 mm to 10 mm. 


7 PROCEDURE 


Test each of six specimens 25 mm square in cross- 
section and 100 mm long. Place the specimen under 
test symmetrically on two parallel metal rollers 
10 mm in diameter and located at 75 mm centres. 
Apply the load by a third parallel roller of the same 
size at apoint midway between the other two. Do 
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not use any packing between the rollers and the 
specimen, and place the specimen so that the faces 
in contact with the rollers are those which were cast 
against the sides of the mould. Apply the load 
steadily and uniformly from zero at a rate of not less 
than 2 000 kgf/min (200 N/min) and not more than 
8 000 kgf/min (800 N/min). 


8 REPORT 


Calculate the mean value of the breaking load of the 
six specimens and convert it to a modulus of rupture 
expressed in N/mm?. For the test conditions given, 
the value of the modulus is 0.007 2 times the value 
of the mean breaking load in Newton. 


FIG. 1 METHOD OF MEASURING DEPTH AND PENETRATION 
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ANNEX A 
(Clauses 6.1 and 6.2) 


METHOD FOR STABILIZING GYPSUM PLASTER 


A-1 Plaster shall be stabilized before use in the tests 
for compressive strength, transverse strength, 
mechanical resistance and expansion on setting as 
below: 

a) For this purpose, the plaster shall be exposed 
for 24 h ina layer not more than 12.5 mm in 
thickness to an atmosphere of 75 percent 
+ 3 percent relative humidity at a 
temperature of 27 °C + 2 °C with vigorous 


air circulation over the specimen throughout 
this period. 


The humidity may be maintained by a saturated 
solution of sodium chlorate contained together with 
the solid salt in a wide dish and placed in a tightly 
closed cabinet. The air in the cabinet should be kept 
moving over both solution and plaster. 
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ANNEX B 
(Foreword) 


COMMITTEE COMPOSTION 


Building Limes and Gypsum Products Sectional Committee, CED 04 


Organization 
School of Planning and Architecture, New Delhi 


AIMIL Ltd, New Delhi 


Archaeological Survey of India, New Delhi 


Building Materials & Technology Promotion Council, 
New Delhi 
Central Public Works Department, New Delhi 


Central Soil & Materials Research Station, New Delhi 


CSIR - Central Building Research Institute, Roorkee 
CTS Restoration Products India Private Limited, New Delhi 


Delhi Development Authority, New Delhi 


Diamond International Inex Pvt Limited, Gurugram 


Directorate of Mines & Geology, Govt of Rajasthan, Udaipur 


Eshan Minerals Private Limited, Jalgaon 


Geological Survey of India, Kolkata 


Gujarat Engineering Research Institute, Vadodara 


Hindalco Industries Limited, Mumbai 


Housing and Urban Development Corporation Ltd, New Delhi 


Indian Institute of Technology Madras, Chennai 


Indian National Trust for Art and Culture Heritage, New Delhi 


Representative(s) 


PROF ANURADHA CHATURVEDI (Chairperson) 


SHRI ROHITASH BARUA 


SHRI MADAN KUMAR SHARMA (Alternate) 


SHRIR. S. JAMWAL 


SHRIC. N. JHA 
SHRI M. K. MALLICK 
SHRI DIVAKAR AGARWAL (Alternate) 


SHRI U. S. VIDYARTHI 
DR NEELAM PHOUGAT (Alternate) 


SHRI SOUMITRE MAITI 
SHRI ROBERTO BELLO 


SHRI U. C. CHANKKAR 
SHRI DEVENDAR SINGH (Alternate) 


SHRI B. B. PURI 
SHRI RAMAN MEHTA (Alternate) 


SHRI S. G. BOHRA 
SHRI N. M. PITLIYA (Alternate) 


SHRI R. K. VISHAMBHARNATH AGRAWAL 
SHRI ESHAN AGRAWAL (Alternate) 


SHRI BONTHU AJAYA KUMAR 


SHRI N. R. MAKWANA 
SHRI K. R. PATEL (Alternate) 


SHRI SELVAKUMAR RAMASAMY 
SHRI PAPPU LAL DHOBI (Alternate) 


SHRI SAMIR MITRA 
SHRI RAJESH SHARMA (Alternate) 


DR A. MEHAR PRASAD 
DR DEVDAS MENON (Alternate) 


SHRI DIVAY GUPTA 
SHRI RUKNUDDIN MIRZA (Alternate) 
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Organization Representative(s) 
Institute for Solid Waste Research and Ecological Balance DR N. BHANUMATHI 
Inswared, Vizag 
Kesarjan Building Centre Private Limited, Ahmedabad SHRI KEYUR SARDA 
Knauf India Private Limited, Khushkhera SHRI K. K. SIRPAL 


SHRIMATI NEHA SAINI (Alternate) 


Military Engineer Services, Engineer-in-Chief's Branch, SHRIMATI RIVOO MAHENDRU 
Integrated HQ of MoD (Army), New Delhi SHRIS. K. MISHRA (Alternate) 
Ministry of Science and Technology, Department of Science SHRI CHANDER MOHAN 


& Technology, New Delhi 


National Council for Cement and Building Materials, DR PINKY PANDEY 
Faridabad SHRI SURESH VANGURI (Alternate) 
National Institute of Technology, Warangal DR P. RATHISH KUMAR 


PROF G. RAJESH KUMAR (Alternate) 


National Test House, Kolkata SHRIS. MURALI 
SHRI ANIRBAN CHAKRABORTY (Alternate) 


Netra NTPC Limited, Noida DR M. MALIK 
SHRI P. D. HIRANI (Alternate) 


Public Works Department, Govt of NCT of Delhi, New Delhi SHRI SHAILENDRA 
SHRI NITYANAND BHRAMAR (Alternate) 


Rajasthan State Mines & Mineral Ltd, Bikaner SHRI C. L. JAIN 
SHRI D. K. AGGARWAL (Alternate) 


Rashtriya Chemicals and Fertilizers Ltd, Mumbai SHRI V. K. AGRAWAL 
SHRI S. B. SAHANE (Alternate) 


Saint - Gobain Gyproc India Limited, Mumbai SHRI GIRISH DASH 
SHRI PRASHANT PATIL (Alternate) 


School of Planning and Architecture, New Delhi DR SHUVOJIT SARKAR 
Shriram Institute for Industrial Research, New Delhi DR MUKESH GARG 

SHRI RAHUL (Alternate) 
The Indian Institute of Architects, Mumbai SHRI JATINDER SAIGAL 


SHRI JIT KUMAR GUPTA (Alternate) 


The Institution of Engineers (India), Kolkata REPRESENTATIVE 


UltraTech Cement Ltd, Mumbai SHRI ASHOK K. TIWARI 
SHRI RAHUL GOEL (Alternate) 


Organization 
In Personal Capacity [C/o Consultant Advisor Isha 


Consultants (P) Ltd D - 144, Ambedkar Colony 
Andheria Morh, New Delhi - 110074] 


In Personal Capacity (163C, Express View Apartment, 
Sector 93, Noida - 201304) 


In Personal Capacity [B-702, Saket Dham, Sector - 61, E-10 
(Near Sai Temple), Noida - 201301] 


BIS Directorate General 
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Representative(s) 


SHRI V. P. AGARWAL 


SHRIJ. K. PRASAD 


DRC. L. VERMA 


SHRI ARUNKUMAR S., SCIENTIST ‘E’/DIRECTOR 
AND HEAD (CIVIL ENGINEERING) [REPRESENTING 
DIRECTOR GENERAL (Ex-officio)] 


Member Secretary 
DR MANOJ KUMAR RAJAK 
SCIENTIST ‘D’/JOINT DIRECTOR 
(CIVIL ENGINEERING), BIS 


(Continued from second cover) 
The composition of the Committee responsible for the formulation of this standard is given in Annex B. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
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Review of Indian Standards 
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